
(19) a*iiiNF»Jt ( J p) (12)^ ^ ^ bI^I^ $lx (A) u\)nnthm'jkmmn 

#11 ¥7-243080 



(43)d>^0 W-f^7^ ( 1 9 9 5) 9 1 9 B 



U 1 n L C 1 . 






F I 




1/11 

CZdC 1/lZ 




9269-4K 






C22B 11/00 










15/14 










C25C 1/20 




9269-4K 












^^^^ 


*if^ It^iicoici OL (±7M) 


(21)tiJ^#-§' 


6-3 


8 15 0 




000183303 












(22)m^B 


6^(1 


9 9 4) 3 ^ 9 B 




M^um^m^ srei i#3^ 








(72)%H^# 


}\\^ 










mmmmmmmT.^m i - ? 








(72)^S^# 












g^^mir^^HT^Ea lTe855-2 








(72)^B^^ 












^(smifrMj^m:ifctfiar 3-941 








(72)^igif 












mmmmmmwmmm 14-12 



(54) i^m(D^m ^W]mmmm'f)^^&^m^m'^^i^iyX\B\i\^^tir^B^m^m'^^m(Dm,Fe. ^^p:^m 



(57) [mm] 

O. S i Oi , Na, CO, CD V^TnTi^ — S ^ a^JJUO bT 



I 

:^r^fc43o^T, mt^mmwi^z. &^m^m,^mm\zyy 

y^^^tLXCaO, SiO: . Na, CO, (Dl^-ftl 

f)^-m^mmLxmm.mmi-r^tth\z. mitm^^\^> 
itt^%. mm'^it^m. mm(ov-^<>< th—m<Dmit 

^^^Lxmu^titzB^m^m^^mo^F e . 

[ 0 0 0 1 ] 

[mm±(Dmm^m] *^Bjti. ^m^m:^ 7.witm<D 

e , ^Pz^m^zmT^. 
[ 0 0 0 2 ] 

[^^^(DmWi] AS Cf}^^(DP GU(D\B\i\^yj^tCX. 

m^p Gu<D^iisLMtLxmi^. n^fpmx AS c^m 

TC^^b, P GM$r C u 4'{::®iR^-ti'. c:<DC u y 
-K<hbTm^b. C u ^im^^i-r ^ ^ <!: t)fc, PG 

[0003] tZi^-f)^. C ur y —\^^{ZF eRUPf)^ 
^^¥-rs<h, m^4'tCF eJ^?/P(D^ttSi<i:t>tC, PG 

R h C7)^t±i;^>^^^ i: ^ b 
d <Z)?^m L;t R h tim^X ^-r AtCA t./ci:l/^(DT. ^CD 

^zmihhtzF eRUP\tRh t\^\^mcmm^^L. iHl 

Cu, 0+Fe=2Cu+FeO 
5Cu, O+2P=10Cu + P, 
[ 0 0 0 9 ] Z(DCUt 0<0^J5£fi^(D^(D<fc ^ {C^fiJc 

2Cu+l/^2 0: =Cu, O 
[ 0 0 1 1 ] JlJiF e . mP<Dm:^\:lP GM^mmf)^C u 

[0012] ^LX^f^X^ ^m^i^X\t. =17. It 

5^^-r^X^^<h LT. (DFe-OI^, ©Ca-Fe- 
Ol^, (3)Si-Fe-OI^, ©Na-Fe-O^tcriJV^ 
T^ftLfco PGM(DnX^M/i>{cbTffliF e, JMJ P ^ 



2 ) 7-243080 

2 

J|X R h m^^(0^ait^Tirf^. 

[0 0 0 4] i^±C0J;e>iCASC;;>^t>Cu^®iR^J^b 
T P GM<£:[pIJR-r'5:^?*tCd5oTH, ii 7C «^ ft? I ^ *C *5 
l^TAS C^tC#^^^•r^F e:R^>'P;:)^PGMc»:^(c^4' 
tcA-:3T<'5o ^ LX Z(Dm^<D F e RZfP {tmMwl^Z 
Bi:T^<Df)^m^Ll^. Z(Dm^<DF e (Dm^iZitm'^ 

^^M< . R-DP ^^tsmfj^^omF e \z\tyFmf^.^.f)^^ 

<. P GM(DD7€:^/htC L/c§$iF e . fSlP f^y)^!i!:-m 

10 x$>^, 

[ 0 0 0 5 ] 

\z. y ^ y ^ 7.Ri^m<tm^miE{zm^i.x. pgm^ 
mm^(o^F e . fsip p Guoyax^m^hmizmx. 
xno ct^wkmtf^. 

[ 0 0 0 6 ] 

20 -r ^^mmmmm^mt th^zmmi^. ^m^mmm^ 
(D^^m^m^m^m^^zmm. ^^^i±rzm. 
^m^m,^mm^mm't^cL\z^fo. m^mm.m^ 

^^m^m^mmy^y^ i^tLxm^^m^iE^^ 
;^fetc:fe^^T. ntimmmm^z. a^m^m.^mm\zy ^ 

y^Ts^VXCaO, S i Oi , Na, CO, cOV^Tn 

^^^-m^mmvxmmmm'r ^ t th\z. mitm^^i^ 
mm-^it^n.. mm(Dot>{p^< th-mcomit 
ys^m^^Lx^^m^jM-^^m^cDF e ^^zj^p^ 

30 ^^f\sLiyxmitsL^nrzB^m^^^mm<D^F e . m.p 

[ 0 0 0 7 ] ^^m^m^^mf}^'b(DmF e . ^pcom 

[ 0 0 0 8 ] 

(1) 

Os (2) 
[0010] 

(3) 

t(o6^mf)^^i^c tx$>o . ccD^mmtmj^.. i^m. 
Its, ^mmf3U^\^^<-D^^(o^i^i)mm'r^f)^. 

ikmm^m^^z:k(D^ot<i.mf^\z-D\.^xmii.tz. 

[0013] Q>F e -O^ (Cu, O co ^ A ct ^ ^(O 

PGu^mm>^^)\^^<DW^^±xF e, o, ^xmit 

0Ca-Fe-OI^ (Cu: O R t)^ C a O <Z) A ^ 
CaO:Fe, O, :FeO=23:75:2 



3 

C3)Si-Fe-0^ (Cu, ORC/SiO: O^AtCcfc 

SiO, :Fe, O, :FeO=32:7:61 
®Na-Fe-0^ (Cu2 ORU^Na^ CO, gAtC 

®-l NaiO-Fe,0, (1) 

Fer O, <h^l:(7)Na, CO, tCctONa, O- 
F e , O, ( I ) ^^^i^it^o 

SJi&^:Fe, O, +Na, CO, =Nai O-Fe, 

O, ( 1 ) + C O: 

®-2 3Na, O-Fe^O, (1) (O^^^* 



( 3 ) 7-243080 

4 

Fe, O, tC^L3^ffi<ONa, CO, tCi:03N 
a, O • F e, O, ( I ) ^ fi£ ^ # -5 . 
K^s^iFet O, +3Nar CO, =3Na, O-F 
e , O, ( 1 ) + 3 C O. 

[0014] ±fB L>t6-^Jcoi.^T^ 1 fC^-r#;SfJ^ 
ffi/h^mm^;p{CT, 1 2 5 or. ^DcfcO^l 3 0 ox:\z^ 

[0015] 
1 ] 





Fe-0 * 


Ca-Pe-0 1^ 


Si-Pe-Q ^ 


Na-Fe-0 ^ 




(D 


® 


(a) 


(D- 1 


®-2 




100 


lOO 


100 


100 


100 


Cu gO 


14. 22 


14.16 


10.36 


14. 22 


14, 22 


CaO 




0. 56 








SiOg 






1-70 






Nag CO s 








3. 51 


10.50 



[0 0 16] }^y.T\zmm^M\z^\.^xmmt^o pgm 

1 2 5 O'C- 4h r 



[0017] 
[^2] 



3 IZ^T. 



[0018] 









XPe in metal 






(D 


A 


<0, O02 




Ca-Fe-0 


(2) 


A 


0.003 




Si-Fe-0 


® 


@ 


0.018 




Na-Pe-0 


(3)- 1 


X 


0.011 




®-2 


O 


0.018 




1 3 0 0*C- 4 h r 




[1^3] 










In metal 




Fe-OS 




o 


0.002 




Ca-Pe-0 




o 


< 0.002 




Si-Pa-O 


® 


© 


0. 002 








X 


< 0.002 




Na-Pe-0 


(D- 2 


© 


<0.002 





[0019] ^2, m:3f)^^m^y)^UJ;iO{Z. S i-F 
e-OI^X^^/til250t:. 130 O'Cl^'Tn*)!^^ 
tC:^@iti;5ti; < , F e t)ii^Tl^ Na-Fe-O 



50 



m^s^ ^{Z'Z>\^^Xit. ^Af^Na: CO, <7?^l'^t>cC) 

C a - F e - O.^^fc-ri^i^T 

ras;:»^i 3 0 ox: ti^i^^ho^fj^-^si^^^mx^f^ 



( 4 ) 
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M^TjkLfZo [ 0 0 2 3 1 

( 0 0 2 0 ] ±fB(D$D<. mmm^®- 2 (D;^^ . [^4] 

^AT^Na, CO, my)^mxrcm'^. ^mi^/)^\^±'t 

[ 0 0 2 1 ] ®-3 P GU^mm^<D^^±XF 
O, ^xm^tL. Fe: O, tc*f L 5 ^S(DN a, CO 

, tccto. dcoFe, o, ^mmr^. 

®-4 P GM^^^^'O^^^T F e , O, ^xmit 10 

Fe, O, (C^br 7 ^MCON a, CO, tcj:0. 
C1(^F e, O, ^i^^-r^„ 

®-5 P GU^mm^(D^^±XF O, ^Ifi^^t: 

Fe, O, tc^b 1 0 ^MCON a. CO, ^Z^O. 

cicDF e , o, ^mm-r^. 

[ 0 0 2 2 ] ±15^7. ^^l^fcoi^T, ^l^^f^t^ch::^^^ 
\tum^ 1 3 0 0 t:<!:: U y^ci^^^mflBco^®^ i G b 

T, ns^^&ff ^^ctofcc <Dmxmm^m4\z7r:-ro 

1 3 0 0*C~4h r 





Na-Pe-0 ^ 




(D- 3 


®- 4 


®-5 




100 


100 


100 


Cu 


14.22 


14. 22 


14.22 


CaO 








SIO2 








Na^CO 3 


17.55 


24.57 


35. 10 



[ 0 0 2 4 ] mm<Dmmtmm\z. 

[ 0 0 2 5 ] 
[^5] 





mmo 




y(Pe in melal 




Na-Pe-0 


0)- 3 


© 


0.0O2 




®-4 


© 


0.002 


®- 5 


@ 


< 0.002 



[ 0 0 2 6 ] -rUiot>. ^^-ftKOm'^h. 7.y^{t2m 
[ 0 0 2 7 ] 

[ftffi] ^±<Dmmf)^'bm^f)^t^<ko\z. y^y^7.t 

LT«SiO, , Na, CO,, C a O T&^^ffl -5 o 30 
C(Do^. «t 0$f ^ blic^fl, S i O, ,.Na, CO, 

2FeO+SiO, = 2FeO-S 
C0030] 'A\Z. Nat CO, ^y^y^:/st l^XWi 
IJO-T'S^^CDN ai CO, <^^>J[jnafc:'::)i.^Tti, PGM 
^W^4^CD F e ^ F e , O, ^T^IbLTSNa, O- 

Fe, o, 'f}^^f^t^^o^z. mm&^ms(Df)m^i^ 

l.^. ^fc, ^niJ^±Na, CO, <Dj^3!lDa7&^^< Tt>$ 
b'C)75^;i;'^cCl^7!)^ Na, CO, (^Jt«^e<JiiSfifi;^i:(D ± 

[ 0 0 3 1 ] C a0^y^y^7.LlyXm)}U't-^m'^ 
3CaO-P, Os (DmmX(D^Pf)mFei:t^ 

{zm^^^n^cDx. p GM^^^'^'CD F e ^^-fbbr. 

CaO:Fe,0, :FeO=23:75:2 (^;U 
it) cogofdifc, C a O : P, Os =3:1 (^;Ht) 
<h;^<i:^S$:^JDAfc C a O^jfJDl:;:?^* bl^o Ca 
O: Fe: O, : FeO=23 : 7 5: 2 tLrz(D\t. 

[ 0 0 3 2] mitmtLx\t. H^ffB(7)^®^^c^b;t<fc-5 so 



[ 0 0 2 8 ] s i o, ^y^y^Ts^i^xmmt^m^ 

P GU^mm^CDF e ^mitLX. S i O, :Fe 
, O, : F e 0 = 3 2 : 7 : 6 1 (^;Ht) tfSi^^i^ 

^^m^mx\tm^vrcf)^. m^\z\-i.. Fe, o, tp 

e OCOfiJ^^ri^^-r^ d ^t^llllbl'^(DT% l^TfC^-ry 

FegtC^LT, S i O, (Oj^J[lDa$:^^"rnfr^ J: i.^o 
[ 0 0 2 9 ] 
i O, (4) 

\z^itm (Cu, o) x^mm^^z\tm 
So m^ti^:^7.^m\^^^m^. o, ^^^nt^ch 

[ 0 0 3 3 ] 

immm] 
mmm i 

Fe3. 7m&%. PO. 8 SS% ^^tr P GM^WIi 
2 0 0 0. 3 3 s ^7 )l'^^m<D)i'y:!r^{zmXiy. 13 
0 0 rfCT 3 0 5^rp1^J#b, ^^^l^-(Cbfc^, Fe 

i}mi[:^tiXF eotuo. i^^j ti ^RJt-i.yr'i 

<h7.^^2FeO-SiOi ^^^"T^cfc-^tC, vU 
;^ ^ 3 9 . 2 g^.»Db. l^jfi^l^^^iD SOOcc/min 

x^^'^^fjii)^^fSiF e . m.p^nu^^. 

^F e\z>^^^fj.m\zmvrzW:. 5-- 1 o^m-th^j >cr 



( 5 ) 



^ ^ )l^nmhtit.Z.^. 1 8 4. 3 8 g<i:18 

S i - F e-03^;stv:5^©«'^ 



15. 26g-C^ofc. 
C 0 0 3 4 ] 
[^6 1 
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6 \zmm.^is^o{iL^7h-t . 





S S: 

(g) 


n % 


Fe 


Cu 


PI 


Pd 


Rh 




P 


PGM 


2000. 33 


3.7 


88.0 


0.81 


0. 30 


0. 09 


92.9 


0.8 




184. 38 


39. 65 


7. 23 


0.0015 


0. 0O16 


0. 0003 


46. 8834 


3. 76 




1815.26 


0.05 


96. 24 


0,8924 


0.3304 


0.0991 


97. 6119 


0,5 



[ 0 0 3 5 ] X ^ ^4^(7)0 u^WfiH 7 . 23Sfi%T 

^->t^. y.'y ^^(r>v Qu^n^\t.^n^f\. pt = o. 

0015Sa%, Pd = 0. 0016mft%, Rh = 

S i - F e - ^'Oitft-^ , 



0. 0 0 0 3 mft%T^o ?^Co ^ 6 {c:S::^##7c^(0^ 

[ 0 0 3 6 ] 
[^7] 







Fe 


Cu 


Ft 


Pd 


Rh 


P 


PGM ^r^w 


100 


100 


100 


100 


100 


100 




98. 78 


0.76 


0. 017 


0.049 


0.031 


43.3 




1, 22 


99.24 


99. 983 


99.951 


99.969 


56.7 



[ 0 0 3 7 ] X^^-\(D^«^ti0. 76%T$»0 
GM<7)7.^i:?'U7.tiPt = 0. 0 17%. Pd==0 
49%, Rh = 0. 031%T^^;to CKT^g^JFe 
P^fT^^c^^r^'Jl/^yy-Kch bT«M<^:fT?:to 
d^, R h <7)mMf^4'^(^^tti^Ji 1 %i^TT$>o 
^8 (cMSi^4'<0fljaF e , B^aP^ffij^^-Tc 

[ 0 0 3 8 ] 
[^8] 

S i - Fe-0^:5^5^O«-6^ 



min 








0 


0.0 


3.7 


0.8 


9 


4.0 


2.0 


0.7 


1 7 


7.6 


1.5 


0.7 


2 3 


10.3 


1.1 


0.6 


2 8 


12.5 


0.52 


0.6 


3 5 


15.7 


0. 05 


0.5 


4 3 


17.0 


<0. 05 


0.5 



. p [ 0 0 3 9 ] 2 

. 0 Fe3. 7llft%> PO. 8S*%^^tfP GM^^^ 

2 0 0 0. 3 3 g SrT;i/^ -iMiO^U^y/J^tHi^Ab, 13 
tz.t. 0 0t:tCT3 O^FpI^J^L, ^^*i^-Jcb;tf^, V- 

;^Co iS^'x^ySNa, O-Fe: ^ ^ ^ J: ^ (I N a 

, CO, ^ 2 0 7. 8 g^.^Db, ^^^^^i^SOOcc 
30 /m i n Tii5^#jX^;tc75t ^flJJF e . flJiP $:fT/cj:l'>> «5(:€r 
iZ^^«/>^fl^F e tCj^:^^;^cCStc3gU;ttt. 5-10 ^^Tel-fe 

53^llib;to X^y«2^fC^g|LT*30, Fel^X^y 
CD±tCN a ^X ^ y7)^*^J5jc;LTl^fc. glfcHg^hUT^i, 
Fe^X^^;0^8O. 3 1g. N a 1^ X ^ ^t^j^ 1 8 3 . 
0g-e^0.fl^JFe;<:$'Jl/Hl 862. 59gT-^o 
fco 4^S<i:p°Df4*^9 {CTK-r. 
[ 0 0 4 0 ] 
40 [^9] 



( B ) 



9 

N a - F e - 0^;^ 5 



- 2 4 3 0 8 0 

10 



[ 0 0 4 1 ] ^tz. 





£ £: 
Cb) 


m A H 


Pe 


Cu 


Pt 


Pd 


Rh 




P 




2000. 33 


3.7 


8S.0 


0.81 


0.30 


0.09 


92.9 


0.8 




80. 31 


35.0 


1.51 


0.0052 


0. 0020 


0.0009 


36.5181 


5.0 




1&3. 00 


24.6 


0, 20 


0. 0008 


0. 0003 


O.OOOl 


24.3012 


6. 1 




1862.59 


0. 05 


94.51 


0.8699 


0. 3222 


0.0967 


95.8488 


0. 05 


i<Dm'^(D7cm(D^Mm^^ 1 0 lo [0042] 

C^l 0] 

N a - F e - 0^;^-^ iT^O*^ 












Fe 


Cu 


Pt 


Pd 


Rh 


P 




100 


100 


100 


100 


100 


100 




37. 97 


0.07 


0.026 


0. 027 


0.040 


25.0 




60,77 


0.02 


0. 009 


0. 009 


0.010 


69.2 




1. 26 


99.91 


99. 965 


99.964 


99.950 


5.8 



[ 0 0 4 3 ] 7sy^(DCuShiiL\t. F eJ^7.^^X-\t 
1. 5lSft%T^0. Na^X^y-TrfiO. 2 0 

\ts PtO. 0 0 5 2 SM%> P d 0 . 0 0 2 0 Sft 

RhO. 0 0 0 9 afi%TfeO. Nam:<y^X\t 
PtO. 0 0 0 8SS%, PdO. 0 0 0 3 Sft%, R 

hO. 0 0 0 1 mS%T^o fco 

[ 0 0 4 4 ] ^/t5^iB^(h UTti, 7.^^^<Dmm^ 
\t. Fe^:^^^{ZO. 07%. Na^X^^tCO. 0 
2%X$>r). c:(;)<h#cOP GM<OX5^5^DXti. Fem 30 
7.^^JctiPtO. 026%, PdO. 027%, Rh 
0. 040%<h:^cCD, Na^Tv^^tC^^PtO. 009 
%, PdO. 009%, RhO, 0 1 0 % ttl^fzo 

[0045] CC^mFe, flKP ^tlfc^T/- 

[ 0 0 4 6 ] ui^. N a-F e -o^:^^^^mi^rcm 

V U >i<fc J: Off A^^^izMl^Ltc. 
[ 0 0 4 7 ] 40 
[^11] 



N a - F e - 0^%x^ i^cof^ 



min 


£ 




P96 


0 


0.0 


3.7 


0.8 


6 


2.5 


2.8 


0.5 


1 5 


6.2 


2.0 


0.3 


2 € 


10.7 


1.7 


0.1 


3 6 


14.9 


0.07 


0.05 


4 6 


19.0 


0.05 


<0. 05 


6 9 


31.0 


<0. 05 


<0. 05 



[ 0 0 4 8 ] mmm 3 

c aO^y^y^xtvxm^^Tc::^. ii<kzsmm^^ 

2 tmmu^i^^yjmxnr,^-::>rz. c a oo^mmmm^ 

Fe, fl^aP tc:i£^^:^^ft<h LT, P GU^^m^(DF e ^ 
WtitVX. CaO:Fe, O, :FeO=23:75: 

2 , ^<^V^P ^m^tLXC aO : Pr Os 

3 : 1 (^;i/it) t.rj.^C a Ofi^Jfjn^L';^ 2 6. 8 g 

[ 0 0 4 9 ] KF e. ^^pmrn^m i 2 ic^-r- 

[ 0 0 5 0 ] 
[^12] 



( 7 ) 



1 I 

C a - F e - 0*X V y<Dm^ 



din 


£ 


Pe% 


P96 


0 


0.0 


3.7 


0.8 


5 


5.0 


3.3 


0.8 


1 0 


10. 0 


2.9 


0. 8 


1 5 


15.0 


2.5 


0.7 


2 0 


20.0 


2.1 


0.7 


2 5 


25.0 


L8 


0.7 


3 0 


30.0 


1.6 


0.6 


3 5 


35.0 


1.0 


0.3 


4 0 


40,0 


0.5 


0,1 


4 5 


45.0 


0. 25 


0.05 


5 0 


50.0 


0. 10 


<0.05 


5 5 


55,0 


0,05 


<0.05 



[ 0 0 5 1 ] y ^ y ^ 7.tLXC aO^m^^^fcim'B. 7. 
^^it^^SiO: -^Na, CO, \Z]t^xm\^^^ot;:<D 

Of>^X^C^it^n^t. CaO^P, Os ^^K^-vmp 
ithP GMh-^ )UX 0 . 040 M*% ii^ < f^-ofc. 



12 V- 

.(Dl^F e . ^P Lfc^^T J 



c 0 0 5 3 ] -^mmA ^ 

3. 7SS%FeS:t/0. 8 S ft % P ^ ^ P G M ^ ^ 
( 0 0 5 4 ] fc/fL. ill^(D?^a[«{£Tm?^r, 

[ 0 0 5 5 ] ^liS0^J 5 

ffi£P75^|^5ST^3^Co 'rut)^. 3. 7mS%FeR 

20 ^mm%p ^^t^p Gu^^m^uv e . m.p \^ 
Ac^m. ;^ 37;i/4'<7:>F e o°p{4. p p^{i ti-en^*n 0 . o 

[ 0 0 5 6 ] 

{^m(D9)}^] :^^m\Z^Ki. P GU^mmt^^P GU 

<Du7.^mf\^m\zn%^\\^f^ti^^p Gu^^m^\z^^n 
s F e :feckt/p <&^^ct < ^*T^§o z.n\z^y) . m 



